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Clypeosphaeria, Leptosphaeria and Astrosphaeriella in Hong Kong 
freshwater habitats 
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Abstract: Paraniesslia tu berculata gen. et sp. nov., 
Clypeosphaeria uniseptata sp. nov. and Leptosphae~ia 
qinimia sp. no\: are described and illustrated from 
wood submerged in freshwater habitats in Hong 
Kong, while Astrosphaw2'ella stellatn is reported as a 
new record from a river in Hong Kong. Paranie.sslia 
tuberculata has characteristic features of the Niessli- 
aceae, but is unique in producing greenish-brown as- 
cospores with tuberculate ornamentation. 
Key Words: Aquatic fungi, ascornycetes, lignicol- 
ous, streams, systematics 
INTRODCCTIOS 
Submerged woody substrata are important in regu- 
lating stream hydraulics and habitats for stream or- 
ganisms (Triska and Cromack 1980). The lignicolous 
fungal communities are diverse in taxonomic groups 
(Shearer 1993, Goh and Hyde 1996) and important 
in breaking down woody substrates in freshwater eco- 
systems because they produce rvood-decaying en-
zymes (Mbng et a1 1998). Our study of fungal biodi- 
versitv on submerged wood in strearrls in Hong Kong 
(Goh and Hyde 1999, Tsui et a1 2000) fielded four 
interesting ascomvcetes, including three new species 
reported in this paper. 
\L-\TERI-\I,S AND METHODS 
Samples of submerged woody substrata were collected from 
different streams in Hong Kong, taken to the laboratory in 
plastic bags, and processed following the methods described 
in Tsui et a1 (2000). Fungi were isolateti using single-spore 
isolation techniques (Choi et a1 1999) and where successful, 
cultures have been deposited in Hong k n g  Cniversity Cul- 
ture Collectio~i ( H K C C )  . 
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Paraniesslia K. M. Tsui, K. D. Hyde et Hodgkiss, gen. 
nov. 
Perithecia superficialia, pyriformia vel subglobosa, setosa, 
papillata, ostiolata, periphysata, solitaria re1 gregaria, brun- 
nea. Peridium membranaceum pluribus stratis textura at,- 
p lam'  compositum, extus visum textura epidmmoiden. Setae 
acutae, rectae, non ramosae, brunneae vel nigrae. Filarnen- 
ta interascalia septata. Xsci unitunicati, octospori, clavati, 
pedicellati, tenuitt~nicati, apice truncato, apparatu apicali 
praediti. hscosporae uniseriatae imbricatae vel biseriatae, 
ellipsoideae, 1-septatae. viridifuscae ad brunneae, verruco- 
sae, tunica gelatinosa praesens vcl absens. 
Perithecia superficial, pyriform to subglobose, pa- 
pillate, with setae, ostiolate, periphysate, solitary to 
gregarious, brown. Peridium membranous, t~xturcl 
angularis in longitudinal section, text~rra epidernzoidea 
in surface view. Setae acute, straight, unbranchecl, 
septate, brown or black. Interascal filaments septate. 
Xsci unitunicate, 8-spored, clavate, pedicellate, thin- 
~tralled, apex truncate, rvith a nonamyloid discoid re- 
fractive apical apparatus. Xscospores overlapping un- 
iseriate to biseriate, ellipsoidal, 1-septate, verrucose, 
greenish brown to brown, with or without a niucilag- 
inous sheath. 
Etymo lo~ .From Latin, Pamnie.wliu, refers to the 
resemblance to ,Vzrsslin. 
Sppcies tjpica. Pamniesslia tz~berculntcc K.  M.Tsui, 
K. D. Hvde et Hodgkiss 
Paraniesslia tuberculata K. M. Tsui, K. D. Hyde et 
Hodgkiss sp. no\: FIGS. 1-12 
iiscomata 100-130 Fm alta, 100-120 Fnl diarn. partirn 
superficialia vrl superficialia, pyriformia vel subglobosa, se- 
tosa, ostiolata, solitaria, pallide brunnea vel brunnea. Pericl- 
ium 14-20 prn crassum. pluribus stratis t e x t ~ tm  ancqrlm-i 
compositum, extus vis11111 trxtura epidprtr~oidm, rnembrana-
ceurn. Setae acutae. non rarnosae, bru~lneae. Filanlenta ill- 
terascalia septata, tenuitunicata, deliquesces. Asci ,50-60 X 
8-14 pnl, octospori, clavati. pedicellati, tenuit~micati, apice 
truncato, apparatil apicali ca I p n  alto X 2..5 pm dia~n 
praediti. Ascosporae 11-14 X 4-6 p.m, uniseriatae imbl-i- 
catae, 1-septatae. oblong? ellipsoideae, ad apices sotunda- 
tae, tuberculatae, viridifuscae, immaturae hyalinae. 
Ascomata 100-130 Fm high, 100-120 Frn in diam, 
partly superficial to superficial, pyriforrn or globose 
to subglobose, short papillate with black setae, os- 
tiolate, solitary, light brown to bi-olrn (FIGS.1-2). Pe-
ridium 14-20 p+m \vide, textu~.c~epidermoidea in sur- I 
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FIG~. 1-12. Light (1) and differential interference contrast (2-12) micrographs of Paraniesslia tuberculata (from holo- 
type). 1. Appearance of ascomata on wood. 2. Section of the ascoma. 3. Section of the peridium. 4 7 .  Asci. Note the discoid 
apical refractive rings in 7. 8. Asci with paraphyses. 9-12. Ascospores with rough walls. Bars: 1 = 200 pm, 2 = 20 pm, 3 = 
8 pm, 4-6 = 12 pm, 7 = 5 pm, 8 = 15,9-12 = 6 pm. 
face view, and textura angularis in longitudinal sec- 
tion; composed of 3-4 layers of compressed polygo- 
nal cells, membranous (FIG. 3). Setae acute, septate, 
brown (FIG. 2). Interascal filaments septate, thin- 
walled, deliquescent. Asci 50-75 X 7-14 pm (2 = 60 
X 9 pm, n = 15), %spored, clavate, short pedicellate, 
thin-walled, apex truncate, with a discoid refractive 
apical apparatus, ca 1 pm high X 2.5 pm diarn (FIGS. 
4 4 ) .  Ascospores 11-14 X 4-6.5 pm (2 = 13 X 5 pm, 
n = 30), overlapping uniseriate, fusoid, ellipsoidal 
with rounded ends, 1-septate, slightly constricted at 
septum, ornamented, tuberculate, greenish-brown, 
hyaline when immature, without a mucilaginous 
sheath (FIGS. 8-12). No cultures obtained. 
Etymology. From tuberculata, in reference to its tu- 
berculate ascospore ornamentation. 
Specimas examined. CHINA. HONG KONG. Tai Po, Lam 
Tsuen River, on submerged wood, Sept 1996, K M. Tmi, 
KM 83 (HOLOTYPE, HKU (M) 4647), ibid, Lam Tsuen Riv- 
er, on submerged wood, May 1998, K M. Tmi, KM 83 
(HKU (M) 12152). 
Notes. Paraniesslia is placed in the Niessliaceae, 
which accommodates taxa having small, collabent, se- 
tose, perithecoid ascomata, unitunicate asci with a 
nonamyloid, discoid apical apparatus, and uniseptate 
ascospores (Samuels and Barr 1997). The genera in 
the Hypocreales have phialidic anamorphs and apical 
paraphyses, which may appear as deliquescing 
strands in mature ascomata when they develop from 
the upper meristematic tissues downwards to the base 
of the fruiting bodies (Rossman et al. 1999). Al-
though the anamorphs and apical paraphyses were 
not clearly observed in l? tuberculata, the presence 
of deliquescing interascal filaments and the absence 
of true paraphyses warrant its disposition in the Hy- 
pocreales. 
The identification of this taxon has been problem- 
atic. Using the key of Samuels and Barr (1997), this 
taxon should belong in either Cryptoniesslia Scheuer 
or Niesslia Auersw. Paraniesslia tuberculata resembles 
Cryptoniesslia setulosa Scheuer, in the Niessliaceae, in 
having inconspicuous, deliquescing interascal fila-
ments found in the centrum. Cryptoniesslia setulosa 
also differs in having immersed, black ascomata and 
hyaline, 1-septate, long fusiform ascospores (Scheuer 
1993).Niesslia species are characterized by having h p  
aline, I-septate ascospores (Barr 1990, 1993), while 
the ascospores in Paranies.slia tuberculata are verru- 
cose and greenish brown. Paraniesslia is therefore 
different from the described genera of Niessliaceae 
(sensu Samuels and Barr 1997). 
Another similar genus is Phaeotrichosphaeria Sivan., 
which produces setose ascomata, unitunicate asci 
with refractive apical apparatus and brown, 1-septate 
ascospores (Sivanesan 1983). Phaeotrichosphaeria 
however is regarded as a relative of Lasiospham'a Ces. 
& De Not. in the Lasiosphaeriaceae, and has thick- 
walled, noncollabent ascomata, narrow, true paraph- 
yses, and Endophragmiella B. Sutton anamorphs (Siv- 
anesan 1983, Barr 1990). The inclusion of Paranies-
slia tuberculata in Savorjella R. A. Eaton & E. B. G. 
Jones may be considered. Their shared character is 
asci that are clavate and possess a discoid apical ap- 
paratus. Paraniesslia tuberculata is easily distinguished 
in having brown, setose ascomata without a neck. The 
ascospores are greenish brown and ellipsoidal, while 
Savoryella has black ascomata and brown, 4-septate 
ascospores with hyaline end cells. Also Savoryella is 
not closely related to the Niessliaceae and may be- 
long in the Halosphaeriales (Ranghoo pers comm). 
Clypeosphaeria uniseptata K. M. Tsui, K. D. Hyde et 
Hodgkiss, sp. noe FIGS. 13-21 
Ascomata 150-200 pm alta, 400-350 pm diam, stibglo- 
bosa vel applanata, sub clypeo i~nmersa ad partim erum-
pentia, ostiolata, coriacea, nigra. Papilla conica, periphpsa- 
ta. Peridium ca 20 pm crassurn, textura angulari. Paraphy- 
ses ca 5 pm crass, filamentos, septati, hyalinae. Asci 120- 
160 X 6-7 pm, unitunicati, cylindrici, pedicellati, apparatu 
subapicali iodo caerulescente (J+)praediti. Ascosporae 1 4  
20 X 5-7 km, ellipsoideae, uniseriatae imbricatae, bicellu- 
lares, constrictae ad septum, laeves, crassitunicatae, pallide 
brunneae. 
Ascomata 150-200 high, 400-550 diam, subglobose 
or applanate, erumpent to partly immersed beneath 
a clypeus, ostiolate, coriaceous, black (FIGS. 13, 14). 
Papilla conical, periphysate (FIG. 14). Peridium ca 20 
pm wide, textura angularis, composed of several lay- 
ers of brown, compressed angular cells (FIG. 15). Pa- 
raphyses ca 5 pm wide, mostly longer than asci, fila- 
mentous, septate, hardly found. Asci 120-160 X 6-8 
pm (k = 126 X 6.5 pm, n = 25), unitunicate, long 
cylindrical, pedicellate, with a J+,  discoid, sub-apical 
ring (FIGS. 16, 17). Ascospores 14-19 X 5-7 1J.m (ii 
= 16 X 6 pm, n = 40), overlapping uniseriate, ellip- 
soidal, 1-septate, slightly constricted at septum, 
smooth, thick-walled, pale brown (FIGS. 18-21 ) . 
Colonies on potato dextrose agar fast growing, with 
superficial white hyphae, cottony and flat with cre- 
nate edges, white reverse. No conidia or conidio-
phores produced. 
Etymology. From uniseptata, in reference to the 1- 
septate ascospores. 
Specimens examined. CHINA. HONG KONG: Tai Po, Lam 
Tsuen River, on submerged wood, Sep 1997, R M. Tsui, 
EjM 247 (HOLOTYPE, HKU(M) 8095), cultures from ho- 
lotype (HKUCC 6579). 
1Votes. Species in Cbpeosphaeria Fuckel have clyp- 
eate, conspicuously papillate ascomata, long cylindri- 
cal asci with subapical, amyloid rings and uniseriate, 
ellipsoidal, brown ascospores. This genus was dis-
cussed by Barr (1989) and three species, C. mamil-
luna (Fc) Lamb., C. per-diosa (De Not.) Barr and C. 
anzem'cana Barr & Samuels were included. The genus 
is now considered to be monotypic because C. pu$-
rliosa and C. americana were transferred to Stereos-
phaeria Kirschst. (Hyde et a1 1998). Cl~peos$haum'a 
mamillann has a wedge-shaped subapical ring as com- 
pared to discoid in C. uniseptata and thinwalled as- 
cospores that have one septum near the base (Barr 
1989), or have 5 pseudosepta (Hyde et a1 1998), as 
compared to 1 septum in C. uniseptata. 
Species in Amphisphaeria Ces. &. De Not. also have 
clypeate ascomata, long cylindrical asci with amyloid, 
subapical discoid rings, and ellipsoidal, 1-septate, 
brown ascospores (Barr 1990), and are characterized 
by having Pestalotia-like anamorphs (Kang et a1 
1999). We found no evidence of Pestalotia-like ana-
morphs in cultures of C. uniseptata, and its charac- 
teristic ascomatal morphology warrant the placement 
of this taxon in Clypeosphaem'a. Clypeosphawin unisep- 
tntn resembles Am$hisphaeria pakistane E. Mull. & 
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~ G S .  13-21. Light (13) and differential interference contrast (14-21) micrographs of Clypeosphaeria uniseptata (from 
holotype). 13. Appearance of ascomata on wood. 14. Section of the ascoma. 15. Section of the peridium. 1617. Asci with 
inconspicuous interascal filaments. Note the amyloid discoid subapical apparatus (stained). 18-21. Ascospores. Scale bars: 13 
= 300 pm, 14 = 100 pm, 15 = 15 pm, 1617 = 10 pm, 18-21 = 5 pm. 
Ahmad [ZT 9032, holotype] in producing ellipsoidal, gregaria, ostiolata, atrobrunnea vel nigra. Paries ascomatis 
brown, 1-septate ascospores, but is unique in having bistratus, 20-30 pm crassus, stratum internum e textura an- 
thick-walled ascospores. gulari, stratum externum cellulis scleroparenchymaticis, 6- 
8 X 3-6 pm, atrobrunneis, compressis compositum. Pseu- 
Leptosphaeria ginimia K. M. Tsui, K. D. Hyde et doparaphyses numerosae, ca 2 pm crassae, septatae, fila- 
Hodgkiss, sp. nov. FIGS. 22-30 mentosae. Asci 100-130 x 10-15 pm, hpori,  cylindrici, 
Ascomata 240-300 pm alta, 200-300 pm diam, erumpen- breve pedicellati, bitunicati, fissitunicati. Ascosporae 27.5- 
tia, superficialia vel partim immersa, subglobosa vel globosa, 35 X 6-7.5 pm, biseriatae, 5(6)-septatae, fusiformes, ad 
FIGS. 22-30. Light (22) and differential interference contrast (23-30) micrographs of Lqbtosphaa'a ginimia (from ho- 
lotype). 22. Appearance of ascomata on wood. 23. Section of the ascoma. 24. Section of the peridium. 25-26. Asci. 27. Asci 
with pseudoparaphyses. 28-30. Ascospores. Scale bars: 22 = 250 pm, 23 = 50 Fm, 24 = 10 pm, 25-27 = 20 Fm, 28-30 = 
5 Wm. 
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FIGS. 31-39. Light (31) and differential interference contrast (32-39) micrographs of Astrosphaen'elkz stelkzta [from 
HKU(M) 161181. 31. Appearance of ascomata on wood. 32. Section of the ascoma. 33-34. Asci. 35. Asci with pseudopara- 
physes. 3639.  Ascospores. Scale bars: 31 = 900 pm, 32 = 50 pm, 33 = 15 pm, 34-35 = 20 pm, 36-39 = 8 pm. 
septa constrictae, guttulatae, fulvae vel brunneae, tunica 
gelatinosa praeditae. 
Ascomata 240-300 pm high, 200-300 pm in diam, 
erumpent, superficial or partly immersed, subglo- 
bose to globose, gregarious, ostiolate, dark brown to 
black (FIG. 22). Peridium 20-30 pm wide, consisting 
of two layers: cells of outer layer interpersed with host 
cells, comprising 3-4 layers of brown polygonal 6-8 
X 3-6 pm scleroparenchymatic cells; inner layer tex- 
tura angularis (FIGS. 23, 24). Pseudoparaphyses cel- 
lular, numerous, ca 2 pm wide, septate, filamentous, 
and embedded in a transparent gelatinous matrix 
(FIG. 27). Asci 95-140 X 9-13 pm (2 = 121 X 11 
pm, n = 25), &spored, cylindrical, short pedicellate, 
bitunicate, fissitunicate, ectoascus rupturing at the 
apex (FIGS. 25-27). Ascospores 27.5-35 X 5.5-7 pm 
(2 = 32 X 6 pm, n = 35), overlapping biseriate, 5 
(6)-septate, fusiform, swollen at third cell, constricted 
at the septa, guttulate, yellow to pale brown, sur- 
rounded by a mucilaginous sheath (FIGS. 28-30). 
Colonies on potato dextrose agar slow growing, 
mostly immersed, brown to gray reverse, with super- 
ficial hyphal growth, fluffy, effuse, with dentate edg- 
es, producing yellow pigments. No anamorphs pro- 
duced. 
Etymology. The Latin gznimia, derived from Ginimi 
Chan, for her appreciation and support of first au- 
thor's work in mycology. 
Specimens examined. CHINA. HONG KONG: Tai Po, Lam 
Tsuen River, on submerged wood, 31 May 2000, K. M. Tsui, 
KM31 (HOLOTYPE, HKU(M) 16115), culture of holotype 
(HKCCC 6465), Sep 1996, K. M.Tsui, KM31 (HKU(M) 
4613), (HKU(M) 4627), (HKU(M) 5380), Sep 1997, K. M. 
Tsui, KM31 (HKU(M) 8056), Dec 1998, K. M. Tsui, KM3I 
(HKU(M) 12193). 
Notes. Leptosphaem'a Ces. & De Not. is a heteroge- 
neous genus, and highly resembles Phaeosphaeria Mi-
yake which also produces fusiform to cylindrical, bi- 
tunicate asci, and yellow, guttulate ascospores with 
more than 3 septa (Shoemaker and Babcock 1989). 
This taxon is better placed in Leptospham'n (sensu 
Holm 1957, Shearer et a1 1990, Ahn and Shearer 
1997) because it possesses a thick ascomatal wall com- 
prising scleroplectenchymatic cells and was collected 
from woody substrata. 
Leptospham'a tetonensis (Ellis& Everhart) Rehm re- 
sembles L. ginimia in producing 5 to heptate,  
brown ascospores with enlarged third cells from apex 
(Shoemaker 1984), but differs in lacking guttules 
and a mucilaginous sheath. The ascospores in L. gin-
imia are also yellow to brown while those in L. teto-
nensis are reddish brown (Shoemaker 1984). This 
taxon is unique among other species in Leptospham'a 
(Miiller 1950, Crivelli 1983, Shoemaker 1984). The 
ascospores in Phaeospham'a luctuosa (Niessl) Otani & 
Mikawa are also 5-septate, yellow, of similar size, and 
have an enlarged third cell from apex (Webster 195'7, 
Ridley 1988). PhaeosphaPn'n luctuosa however, has 
been reported from grass, and produces smaller as- 
comata with pseudoparenchymatous cells (Ridley 
1988) and Phaeoseptoria Speg. and Stagonospora 
(Sacc.) Sacc. anamorphs (M'ebster 1957, Leucht- 
mann 1984). 
Astrosphawiella stellata (Pat.) Sacc., Syll. Fung. 24:938. 
(1928). FIGS. 31-39 
Ascomata 200-250 pm high, 800-950 pm diam, su- 
perficial, erumpent, dome-shaped to mammiform, 
with a flattened base, with slit-like ostiole, gregarious, 
black (FIGS. 31, 32). Peridium 50-100 pm wide, cells 
of outer layer with blackish and amorphous material; 
inner layer composed of thin-walled, polygonal cells, 
cells are flattened at the base (FIG. 32). Pseudopara- 
physes trabeculate, numerous, 2-3 pm wide, filamen- 
tous, septate (FIG. 35). Asci 150-250 X 13-19 p,m (x 
= 188 X 15 pm, 11 = 20), bitunicate, fissitunicate, 
ectoascus rupturing at the apex, 8-spored, cylindrical 
to cylindric-clavate, pedicellate, (FIGS. 33-35). Asco- 
spores 48-60 X 7-9 pm (x = 55 X 7.5 pm, n = 35), 
overlapping uni- to biseriate, 1-septate, elongate fu- 
siform, guttulate, constricted at the septum, hyaline, 
surrounded by a mucilaginous sheath (FIGS. 36-39). 
Colonies on corn meal agar (CMA) slow growing, 
reaching 3 cm diam after two months, superficial h p  
phal growth low convex, creamy, woolly, white re- 
verse. No anamorphs produced. 
Specimens examined. CHINA. HONG KONG: Tai Po, Pak 
Au Shek, on submerged bamboo in the Lam Tusen River, 
Aug 1998, K. M. Tsui &Jackie Chan, KM 287 [HKU(M) 
16118, culture (HKCCC 6856)'1, May 2000, K. M. ~ ' ~ z L z ,  
KM287 (HKU(M) 16113). 
Notes. The placement of this taxon in Astrosphaer-
iella Syd. et P. Syd. is suitable because i t  has trabec- 
ulate pseudoparaphyses and hyaline, elongate fusi- 
form ascospores with mucilaginous sheaths. The ge- 
nus has also been expanded to include species with 
a slit-like ostiole (Hyde et a1 2000) but this character 
has not been reported from collections of A. stellata 
on terrestrial bamboo (Hawksworth 198 1) and palms 
(Hyde and Frohlich 1997). 
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